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Enhanced Vegetation Index (EVI) information from MODIS/Terra Vegetation Indices, 
displaying the lack of vegetation in the burn scar area, as well as the proximity of 
nearby urban settlement areas (HBASE polygons, in pink).
NASA Global Digital Elevation Model (GDEM) with the Thomas Fire containment 
border (black), HBASE polygons (light pink), Santa Barbara County flood hazard 
areas (dark pink), and USGS stream data (blue lines). This visualization can be 
augmented with ancillary layers to further the focus of the analysis.
Thomas Fire burn scar outline, with major contour lines (600m intervals) around the 
area, as well as HBASE polygons (brown) and Santa Barbara County flood hazard 
areas (pink polygons).
Views of Montecito Creek during the Thomas Flood. Source: CNN, January 9, 2018
Other examples of additional layers available for use include NASA’s Global 
Precipitation Measurement (GPM) Microwave Imager (GMI) rain rate 
(ascending) layer (above), and NASA’s Advanced Microwave Scanning 
Radiometer 2 (AMSR 2) surface precipitation rate layer (below). Both 
examples clearly illustrate the heavy amount of rain that the region received 
on January 8th and January 9th of 2018.
In December 2017, the Thomas Fire 
burned areas in Ventura and Santa 
Barbara Counties in California, leaving an 
area of 281,893 acres (440 square miles) 
barren and scarred. On January 8, 2018, 
a winter storm made landfall in Santa 
Barbara County, releasing more than 5 
inches of rain onto the same scarred area, 
causing San Ysidro and Montecito Creeks 
to overflow and leading to devastating 
flash flooding and debris flows by January 
9, 2018. Several areas that were not 
typically prone to flooding were at risk due 
to the higher than usual flows in the 
nearby streams and creeks. The 
unprecedented flooding killed at least 20 
people and left several others missing.
The objective of our analysis was to
1) Utilize EVI information from NASA satellite data to examine the 
burn scar area after the fire to assess damage to the 
surrounding vegetation and relative proximity to urban areas
2) Identify debris flow hazard areas
3) Identify the likelihood of debris flow
4) Analyze the amount of rainfall that occurred on January 8th and 
9th, 2018
5) Analyze the surrounding terrain near the flood evacuation zones
This poster presents the use of datasets from NASA’s inventory that 
have the potential for use in identification and analysis of forest fire 
risk and subsequent after effects within a GIS.
During severe weather events, emergency planning decision 
makers can have as little as 30 minutes of reaction time before 
rainfall starts to affect a burn area such as the Thomas Fire scar.
Useful because it can take up to 3 to 5 years for vegetation to re-
establish itself to a point where water absorption and soil 
stabilization returns to the pre-burn conditions. This makes the scar 
areas at increased risk for flooding and debris flow for 1 to 3 years 
following a wildfire event.
This poster presents the use of datasets from NASA’s inventory that 
have the potential for use in identification and analysis of flood risk 
and subsequent after effects within a GIS.
Historical Significance
Find Data
Using NASA’s Worldview (https://worldview.earthdata.nasa.gov), click on “Add 
Layers” and a search box will display imagery layers that are organized into 10 
application categories to assist in monitoring and analyzing a variety of natural and 
man-made hazards and disasters (e.g. floods and fires).
Download layers by clicking on the “Data” tab and on the “+” sign to select a 
granule within the satellite swath. Click on “Download Data” and an information box 
will pop up. The filename will be clickable as well as a number of information links. 
Click on the filename to download the file.
Create an animation in Worldview by clicking on the video icon (        ). Select the 
respective dates and then click the play button. To repeat the animation, click the 
repeat button and then click the play button.
Analysis
Data Used:
Alaska Satellite Facility (ASF) Distributed Active Archive Center (DAAC)
https://www.asf.alaska.edu/about/asf-daac/
- European Space Agency (ESA) Copernicus Sentinel-1A Synthetic Aperture 
Radar (SAR)
Goddard Earth Sciences Data and Information Services Center (GES DISC)
https://disc.gsfc.nasa.gov/
- Global Precipitation Measurement (GPM) Integrated Multi-Satellite Retrievals 
for GPM (IMERG) data from January 8, 2018 
Land Processes DAAC (LP DAAC) 
https://lpdaac.usgs.gov/
- ASTER Global Digital Elevation Model version 2 (GDEM v2) 
- ASTER Level 1 Precision Terrain Corrected Registered At-Sensor Radiance 
V003
- MODIS Collection 6 (C6) Vegetation Indices 16-Day L3 Global 250m SIN Grid
Oak Ridge National Laboratory (ORNL) DAAC
https://daac.ornl.gov/
- Daymet version 3 monthly precipitation for 2017
Socioeconomic Data and Applications Center (SEDAC) 
http://sedac.ciesin.columbia.edu/
- Global Human Built-up and Settlement Extent (HBASE) polygons
Department of Homeland Security (DHS) Homeland Infrastructure Foundation-
Level Data (HIFLD) Open Data
https://hifld-geoplatform.opendata.arcgis.com/
- Emergency Medical Service (EMS) stations
- Fire Stations
- Cellular Towers
- Natural Gas Liquid Pipelines
U.S. Geological Survey (USGS)
- Thomas Fire Preliminary Hazard Assessment shapefiles
- 2017 Thomas Flood watched streams
Copernicus Sentinel-1A Synthetic Aperture Radar (SAR) data (retrieved from ASF 
DAAC JAN 2018, processed by ESA) with predicted likelihood of debris flow for a 
rainstorm that has a peak 15-min intensity of 24 mm/h (derived from USGS 
Preliminary Hazard Assessment data), with HBASE polygons (light pink) and Santa 
Barbara County flood risk areas (dark pink). 
Copernicus Sentinel-1A Synthetic Aperture Radar (SAR) data (retrieved from ASF 
DAAC JAN 2018, processed by ESA) with relative debris flow hazard (derived from 
USGS Preliminary Hazard Assessment data), with HBASE polygons (light pink) and 
Santa Barbara County flood risk areas (dark pink). 
DetailPacific
Ocean
NASA IMERG data from January 8, 2018 shows large amounts of rainfall to the west 
that came in from a winter storm and dropped 5 inches of rain on the Thomas Fire 
burn area.
Zooming in closer to the Santa Barbara area, we see the NASA GDEM with the 
Thomas Fire burn area (black outline), along with the mandatory evacuation zones 
(orange), voluntary evacuation zones (yellow), and exclusion areas (red). The Santa 
Barbara County flood hazard areas (dark pink), and USGS stream data (blue lines) 
are also included.
Tools/Resources:
NASA Earthdata:
https://earthdata.nasa.gov
NASA Worldview:
https://worldview.earthdata.nasa.gov
NASA Earthdata Search:
https://search.earthdata.nasa.gov
* For acronyms please 
reference the “Data 
Used” section.
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